Morphologic and functional changes in sympathetic nerve relationships with pancreatic alpha-cells after destruction of beta-cells in rats.
Insulin-dependent diabetes mellitus (IDDM) in humans is accompanied by an attenuation of the response of glucagon to hypoglycemia. To identify an animal model of IDDM with alpha-cell unresponsiveness to glucopenia in which to pursue morphologic and in vitro functional investigation of the lesion, pancreases isolated from rats with IDDM induced by streptozocin (STZ) or occurring spontaneously in BB/W rats were perfused with buffer containing 150, 25, and 150 mg/dl of glucose. In both forms of IDDM the normal glucagon rise during glucopenia was markedly impaired, suggesting an abnormality comparable to that of human IDDM. Studies of the insular sympathetic apparatus were conducted in these rat models. Electron-microscopic examination of peri-insular nerve endings disclosed no discernible abnormality in either form of rat IDDM. However, morphometric analysis of contacts between [3H]norepinephrine-labeled sympathetic nerve terminals and alpha-cells in pancreases from STZ-induced diabetic (STZ-D) rats revealed a 65-70% reduction in direct contacts. An 80% reduction in the number of nerve endings (not labeled) in direct contact with alpha-cells was also noted in the BB/W diabetic rats. Norepinephrine reuptake, studied only in the STZ-D group, was not impaired. The availability of local endogenous norepinephrine to alpha-cells and their sensitivity to exogenous norepinephrine was determined by perfusing 2, 5, or 10 micrograms/ml of tyramine, a releaser of endogenous norepinephrine, and norepinephrine at a concentration that in pancreases from nondiabetic rats gave a quantitatively similar glucagon response.(ABSTRACT TRUNCATED AT 250 WORDS)